Objective-To review thallium scans in patients with angina and normal coronary arteriograms.
The possibility that angina might in some cases be due to small vessel disease emerged with the advent of coronary Here we report the results of thallium scans in 100 patients investigated for angina but found to have normal coronary arteriograms.
Patients and methods

PATIENTS
A total of 328 of the 3150 diagnostic coronary arteriograms performed in the cardiology department at the Glasgow Royal Infirmary during the period 1988 to 1990 inclusive were reported as normal. We reviewed these 328 normal coronary arteriograms and selected the first 100 in whom (a) the arteriogram was confirmed as entirely normal, (b) an exercise thallium scan was available, and (c) there was no other cardiovascular or potentially related abnormality (including overt present or known past hypertension, diabetes, or conduction defect). To obtain 100 patients who fulfilled all three criteria in this retrospective study, the first 115 of those reported to have normal coronary arteriograms were reviewed, 10 were excluded because the arteriograms were not entirely normal, and five were excluded because the resting electrocardiogram showed left bundle branch block (LBBB Ninety eight patients had abnormal thallium scans. Figure 2 shows representative examples of a normal and an abnormal scan. The table shows the distribution of the defects in thallium uptake. The extent ofthe defect varied widely (fig 3) and showed no significant correlation with peak exercise "double product" (heart rate x systolic pressure) or with a positive exercise test though patients with positive exercise tests tended to have more extensive thallium defects (fig 4) . Minor abnormalities of wall motion were seen in two patients.
Discussion
Some authors have suggested on empirical grounds that a positive exercise test be included as a necessary diagnostic criterion before patients with chest pain and normal coronary arteriograms can be diagnosed with certainty as having syndrome X, defined as angina due by implication to reduced coronary perfusion reserve at the microvascular level (microvascular angina), as distinct from the much commoner non-cardiac conditions.2 The exercise test is nevertheless recognised as having limited specificity and sensitivity15: we found sensitivity to be 57% (n = 100) at a specificity of 75% for angiographically significant coronary disease (unpublished observations). Inclusion of the exercise test may thus underestimate the true prevalence of microvascular angina, which has been estimated on 
